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Description 

Luxation injuries cause trauma to the supporting structures of the teeth and 
often affect: the neural and vascular supply to the pulp. 

The cause is usually a sudden impact, such as a blow or striking a hard 
object during a fall. 

Generally the more severe the luxation (involving more displacement ), the 
greater the damage to the periodontium and to the dental pulp. 

Types of luxation injuries: 

1- Concussion. 

2- Subluxation. 

3- Lateral and extrusive luxation. 

4- Intrusive luxation. 

1- Concussion 

Concussion is defined as traumatic injury to a tooth that does not result in 
mobility or displacement from the socket. 

Clinical findings of concussion: 

The primary clinical findings is: tenderness to biting pressure and 
percussion resulting from injury to the supporting structures. 
An additional clinical finding is discoloration, although this is not common. 
Pulp testing may reveal responsiveness, but the pulp also may not be 
responsive to initial testing. 

Radiographic findings reveal normal structures. 

Treatment of concussion: 
Treatment is generally palliative. 

Recall examination is essential to assess pulpal status. 
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If a tooth that is initially responsive becomes unresponsive over time, 
necrosis has most likely occurred. 

A tooth that is initially unresponsive, can become responsive after the 
injury, indicating a positive pulpal response. 

Prognosis of concussion: 

Of the luxation injuries, concussion has the best pulpal prognosis, with only 
3% becoming necrotic. 

2- Subluxation 

Subluxation is defined as a tooth that is slightly mobile after a traumatic 
episode but not displaced from the socket. 

Clinical picture of subluxation: 

On clinical examination: bleeding from the gingival sulcus may be observed 
& the tooth may be unresponsive to pulp testing. 

Radiographic picture of subluxation: 

Radiographs may reveal widening of the periodontal ligament. 
Treatment of subluxation: 

Treatment is palliative, although the mobility may require splinting. 

Because the injury is primarily to the attachment apparatus, a physiologic 
splint of monofilament fishing line & composite resin should be placed for 7- 
14 days when needed. 

Recall: 

Recall examination is performed to assess pulpal status. 
Pulpal necrosis occurs in approximately 6% of cases. 

3- Lateral & Extrusive luxation 

Lateral and extrusive luxation is a traumatic injury that results in a tooth 
being displaced from its socket. 

Clinical picture: 

Because the tooth is moved from its socket, fracture of the alveolar process 
may be present. 
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Often, numerous teeth are involved. 

Pulp testing is unreliable. Displacement disrupts the vascular and neural 
elements, frequently resulting in pulp necrosis. 

Occlusal radiographs are often valuable in demonstrating tooth 
displacement. 

Treatment of lateral & extrusive luxation: 

Teeth that are displaced without damage to the socket can be repositioned 
and stabilized with a physiologic splint consisting of monofilament fishing 
line or orthodontic wire & composite for 7-14 days. 

If a fracture of the alveolar process has occurred, the tooth should be 
repositioned and a rigid splint placed for 4-6 weeks. 

Because the incidence of pulp necrosis is high and often remains 
undetected, root canal treatment should be initiated after initial stabilization. 

4- Intrusive luxation 
The intrusive tooth is displaced centrally into bone. 

Clinical picture of intrusive luxation: 

Clinical examination reveals a short clinical crown with gingival 
hemorrhage. 

Because the tooth is displaced into the bone, mobility is absent. 

Radiographic examination: demonstrates the tooth position. 

Because of the crushing injury, the periodontal ligament space may not be 

evident. 

Treatment of teeth that are intruded depends on the extent of apical 
development. 

In cases where root formation is incomplete, the teeth may re-erupt. 
If the roots are completely formed, the clinician must reposition the tooth 
surgically with forceps or through orthodontic movement. 
If surgical repositioning is performed, the tooth should be splinted. 
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Orthodontic treatment is recommended because it produces decreased 

resorption and preserves the crestal bone. 

Orthodontic treatment should be initiated promptly because the 

development of replacement resorption or ankylosis may prevent tooth 

movement. 

Root canal treatment should also be initiated because of the poor pulpal 
prognosis with this type of injury. 

Although the placement of calcium hydroxide is recommended to prevent 
root resorption, it should take place only after initial healing is complete 
because calcium hydroxide has been shown to increase resorption when 
placed immediately after injury. 


Avulsion 

Avulsion is defined as complete displacement of a tooth from the socket. 
The incidence of avulsion is reported to be less than 3% of all dental 
injuries. 

Although time is of essence in treating an avulsed tooth, obtaining a 
complete medical and dental history and performing a clinical and 
radiographic examination are essential. 

Treatment procedures are directed towards: 

-management of the pulp and 

-the more significant periodontal reaction to injury. 

Periodontal reactions to avulsion: 

After replantation, coagulum forms between the root and the alveolar bone. 
After one week the epithelial attachment is reestablished at the cemento- 
enamel junction and the gingival collagen fibers become spliced. 
This limits bacterial invasion and permits healing to continue. 

Periodontal healing: 

Four types of periodontal healing have been described: 

1- Healing with a normal periodontal membrane: 
Clinically the tooth exhibits a normal position and mobility. 
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Radiographically, the periodontal ligament space is evident and displays no 
signs of bone or root resorption. 

2- Healing with surface resorption: 

Histologically this response is characterized by localized areas of 
superficial resorption that are repaired by the deposition of new cementum. 
The resorptive process is self-limiting and, clinically the tooth is normal. 
The resorptive defects are usually not seen radiographically. 

3- Healing with ankylosis and replacement resorption: 

This type of resorption is related to loss of vitality of the periodontal 
ligament on the root surface. 

It can be transient with minimal damage or progressive with extensive 
damage. 

It is characterized by osteoclastic activity and resorption of the root followed 
by deposition of bone into the defect. 

Clinically the tooth is immobile and percussion elicits a clearly different 
sound compared with normal teeth. 

The radiographic appearance is consistent with the: 

i) replacement of root structure by bone ,and 

ii) the loss of the visible periodontal membrane. 

No known treatment is available for replacement resorption. 

4- Healing with inflammatory resorption: 

Inflammatory resorption occurs when the external resorption of cementum 
and dentin exposes the dentinal tubules. 
The pulp becomes necrotic. 

Clinical evaluation may detect signs & symptoms of inflammation, infection 
and mobility. 

Radiographically there is a periapical radiolucency. 
Root canal treatment is recommended. 

Pulpal reaction to avulsion: 

With mature apical development, the pulpal reaction is necrosis resulting 
from severed vascular elements. 

In teeth with incomplete apical development the reaction is also necrotic, 
although revascularization is possible if the tooth is replanted within 3 
hours. 
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Treatment of avulsion: 


Factors affecting the prognosis include: 

1- Time out of the socket 

2- Treatment of the root surface 

3- The storage or transport medium 

4- Splinting and, 

5- Endodontic treatment 

Of these factors ,the time out the socket is the most important 

The incidence of replacement resorption increases with the extra oral time 
interval before replantataion because of loss of viability of the periodontal 
ligament cells on the root. 

Teeth replanted within 30 minutes of avulsion exhibit the best prognosis. 
For this reason , immediate replantation by the patient or parent is 
recommended . 

Treatment of the root surface is a factor to affect healing. 
The root should not be scraped or scrubbed. 
If debris is present on the tooth, it should be gently removed with: 
saline solution, milk, saliva ,or Hank's balanced salt solution. 

Tap water is to be avoided whenever possible. 

If a tooth can not be replanted immediately ,it should be placed in an 
appropriate storage medium for transportation to a dental setting. 
Air drying is to be avoided and storage in tap water is damaging to the 
cellular elements because of differences in osmolarity. 

Maintaining viability of the periodontal ligament cells is crucial because loss 
of these cells leads to replacement resorption. 
Milk has the advantage of being readily available and acceptable for 6 
hours of extra oral storage . 

Saliva is also readily available but it is effective for only 2 hours . 

Hank's balanced salt solution is available as Save-A-Tooth, an emergency 

tooth preserving system. 
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Maintaining intact and viable periodontal ligament cells on the root surface 
is the single most important factor in preventing replacement resorption. 
The presence of an intact periodontal ligament inhibits the invasion of 
osteoclasts and subsequent osteoblasts. 

In cases where an avulsed tooth experiences a prolonged extra alveolar 
period without an appropriate storage medium, the clinician can assume 
that the periodontal ligament is necrotic. 

In these cases the root should be treated with sodium fluoride because the 
incorporation of fluoride ions into the cementum produces a tissue more 
resistant to resorption. 

The socket also appears to play a role in the prognosis for maintenance of 
the avulsed tooth. Before replantation the clinician should inspect the 
socket for alveolar fractures and take care not to curette the socket. 

If a blood clot is present, removal of the coagulum should be accomplished 
by irrigation with sterile saline . 

The clinician should not risk damaging the remaining periodontal ligament 
fibers and osseous tissues by attempting to remove the entire clot. 

Splinting of the avulsed tooth should be done to immobilize the tooth during 
the healing process. 

Because the injury primarily involves the connective tissues of the 
periodontal ligaments , hygienic and passive splinting techniques that 
permit physiologic movement are advocated to permit regeneration of the 
attachment apparatus . 

The splint might be done with monofilament nylon fishing line or an 
orthodontic wire with acid etch composite to allow for a passive splint that 
allows for physiologic movement. 
Orthodontic brackets and wire can be used. 

If fracture of the alveolar process occurs in conjunction with avulsion, a 
more rigid splint should be used for 4 to 6 weeks . 
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Immature teeth: 

In teeth with immature apical development, revascularization may occur if 
the tooth is replanted within 3 hours. 

RCT is not recommended unless signs and symptoms of necrosis are 
present. 

Follow up should be done weekly for the first 4 weeks and then monthly to 
evaluate continued root formation and pulp necrosis. 

Pulp testing is questionable because of the type of injury, moreover, teeth 
with immature apical development do not always respond to pulp testing . 

In addition canal obliteration .which is common with revascularization, may 
give a false negative test result . 

If necrosis occurs apexification is indicated . 

Mature teeth: 

In teeth with complete root formation, revascularization is rare, that is why 
RCT should be done . 

RCT should not be initiated at the time of replantation . 

It delays replacement of the tooth in the socket and may damage or 

contaminate the root surface . 

RCT should only be initiated after initial healing takes place (7 to 14 days 
are adequate). 

RCT should be done before splint removal . 

Rubber dam should be done by clamping adjacent teeth . 

Calcium hydroxide placement is indicated after initial healing . 

Treatment sequence for avulsion 

I- The following treatment plan should be done for: 
teeth with complete apical development that are placed in an acceptable 
transport medium, or 

those that have had less than two hours of dry extra oral time: 

1- Replant immediately 

2- Splint for 7 to 10 days 

3- Initiate root canal treatment within 7 to 14 days 
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4- Place calcium hydroxide for 7 1 o 14 days 

5- Obturate with gutta percha 

II- The following treatment plan should be followed for teeth that have 
had more than two hours of dry extra oral time : 

1- Soak in topical fluoride for 5 to 20 minutes , rinse with saline ,and replant 

2- Perform either intra oral or extra oral root canal treatment (if extra oral 
treatment is selected , avoid chemical or mechanical damage to the root) 

3. Splint for 7 t o10 days . 

4. Place calcium hydroxide for 7 to 14 days if RCT is intra oral . 

5. Obturation with Gutta Percha 

III- The following treatment plan is followed for teeth with immature 
root formation that have had less than 3 hours of dry extra oral 

time : 

1 - Splint 

2- Remove the splint in 7 to14 days 

3- Perform a weekly evaluation for signs of pulpal necrosis 

4- lf revascularization occurs perform 6 months recall evaluation . 

5. If the pulp does not revascularize, debride the canal , provide calcium 
hydroxide therapy, and perform 3 months recall evaluations (apexification) 
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